Intestinal tube formation in Caenorhabditis elegans requires vang-1 and egl-15 signaling.
Understanding how epithelial organs form during morphogenesis is a major problem in developmental biology. In the present paper, we provide a detailed analysis of vang-1, the only homolog of the planar cell polarity protein Strabismus/Van Gogh in Caenorhabditis elegans. We demonstrate that during organogenesis of the intestine, (i) VANG-1 specifically interacts with PDZ 2 domain of DLG-1 (Discs large) and becomes phosphorylated by the kinase domain of the FGF-like receptor tyrosine kinase EGL-15; (ii) VANG-1 is predominantly restrained to the cell cortex but relocates to the apical junction; and (iii) in vang-1 embryos epithelial cells of the intestine are not correctly arranged along the anterior-posterior axis. To investigate what determines the disposition of the VANG-1 protein, either truncated protein forms were expressed in the intestine or RNAi was used to remove the functions of gene products previously shown to be involved in apical junction formation. Removal of the VANG-1 PDZ binding motif "-ESAV" and depletion of dlg-1 or let-413 gene functions interferes with the localization of VANG-1. In addition, egl-15 embryos show a premature relocation of VANG-1 to the apical junction, causing defects that resemble those observed in mutant vang-1 embryos and after intestine-specific overexpression of full-length vang-1. Finally, the localization of VANG-1 depends on DSH-2, a homolog of the planar cell polarity protein Dishevelled and depletion phenocopies vang-1 and egl-15 phenotypes in the embryonic intestine.